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Abstract
Introduction In this retrospective study results from
inguinal hernia repair with the Prolene Hernia System
(PHS) in a regional training hospital were analysed.
Patients and methods One-hundred and seventy-eight
primary inguinal hernias and thirty-nine recurrent hernias
(initial non-mesh repair) were treated with the PHS. The
primary endpoint was the recurrence rate. Secondary
endpoints were short-term and long-term complications.
Pain was evaluated by use of a visual analog scale (VAS,
0–100), and a short-form 36-item questionnaire was used
to assess postoperation quality of life. All patients visited
the outpatient clinic for a physical examination (100%
follow-up).
Results After a median follow-up of 32 months four
patients were diagnosed with recurrent herniation (1.8%),
three after primary hernia repair (1.6%) and one after recur-
rent hernia repair (2.6%). Three superWcial wound infec-
tions (1.3%), three haematomas needing surgical
evacuation (1.3%), and two lesions of the spermatic cord
(0.9%) were diagnosed. Seven patients (3.2%) suVered
from persistent pain (VAS > 40). Average VAS score was
13 (0–80) >24 months after surgery.
Conclusion In a regional training hospital, primary and
recurrent inguinal hernias were treated with low recurrence
and few complications by use of the PHS.
Keywords Inguinal hernia · Bilayer device · 
Myopectineal oriWce · Recurrence · Pain
Introduction
Because inguinal hernia repair is the most frequently per-
formed procedure in general surgery, a small decrease in
the incidence of recurrence, re-operation, and morbidity
will have great socio-economic consequences and will,
therefore, aVect the choice of technique [1].
After the introduction of tension-free surgical repair
with use of prosthetic mesh, recurrence and patient com-
fort improved substantially compared with use of tradi-
tional, tension-producing techniques [2–4]. The optimum
operating technique for groin hernia has still not been
established, however. Several types of prosthesis have
been developed and used in diVerent positions to reduce
the number of recurrences [5–8]. Pre-peritoneal place-
ment of mesh, posterior to the inguinal canal, seems the
most logical choice mechanically [9]. For some tech-
niques using a pre-peritoneal approach, for example
totally extraperitoneal hernioplasty, there is a long learn-
ing curve. Laparoscopic techniques are also more expen-
sive, operating times are longer, and when complications
occur they tend to be more severe than for an anterior
approach [10].
A concept combining an anterior approach and posterior
mesh augmentation of the inguinal canal was introduced in
1998. Previous reports analysing results from inguinal her-
nia treatment with the bilayer Prolene Hernia System (PHS;
Ethicon, Norderstedt, Germany) have revealed that recur-
rence and morbidity are low [1, 11, 12]. Most of these
reports were from specialized hernia clinics and the role of
inguinal hernia repair with this device in a teaching hospital
is still unclear.
The objective of this study was to retrospectively ana-
lyse results from inguinal hernia treatment with the PHS in
a regional training hospital.
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Patients over 18 years of age scheduled for elective ingui-
nal hernia repair in our clinic using the PHS during the
period 2002–2004 were included in this study. Both pri-
mary and recurrent (initial non-mesh repair) inguinal her-
nias were included. Patients were excluded if the hernia
was strangulated, if they had previous mesh repair, or if
they were ASA class IV or V [13]. No additional patient
selection was performed.
All patients visited the outpatient clinic 24 months or
more postoperatively for a physical examination. If persis-
tent pain was being experienced and/or there was clinical
suspicion of recurrence, a qualiWed radiologist performed
an ultrasound investigation.
The primary concern in the study was recurrence of her-
nia within at least 2 years after the PHS repair. Secondary
concerns were short-term and long-term complications and
death. Short-term complications included intra-operative
recognized damage to vital structures, haematoma (needing
surgical re-exploration), and wound infection, deWned by
Centre of Disease Control [14].
Long-term complications were assessed including pain,
hypaesthesia, and testicular atrophy.
Persistent pain was deWned as pain on a visual analog
scale (VAS) > 40/100 at least 24 months after surgery [15].
The innervation zones of the ilioinguinal, genitofemoral,
and iliohypogastric nerve were also examined physically
for areas of pinprick hypaesthesia. Hypaesthesia was deW-
ned as sensory change, sensory loss, or numbness in those
subsequent innervation areas compared with normal skin.
The Prader orchidometer was used to assess testicular vol-
ume.
Patients completed a short form (SF) 36-item question-
naire; the results obtained were transformed into 100-point
scales for eight dimensions of well-being [16].
Surgeons and surgical technique
General surgeons with diVerent specialties and levels of
expertise in hernia surgery, and surgical residents (post-
graduate years 1–6), performed the operations. Regional or
general anaesthesia was used. In all procedures an oblique
4–7 cm incision was made overlying the inguinal canal.
The external oblique aponeurosis was opened and, for indi-
rect hernias, blunt dissection was used to separate the sac
from the cord. The hernia sac was ligated and resected. For
direct types the transversalis fascia was opened and blunt
dissection of the posterior space was performed. For indi-
rect types the internal inguinal ring was used for entry to
the preperitoneal space. Inferior epigastric vessels were not
routinely ligated. The PHS was placed with the underlay
covering the entire myopectinal oriWce (MPO), the onlay
extracted, Wxed around the spermatic cord with Vicryl
(Ethicon) and Wxed medial with Vicryl (Prolene during the
Wrst 6 months; Ethicon). Paracetamol or non-steroid anti-
inXammatory drugs were recommended for control of post-
operation pain. Physical activity after the operation was not
restricted unless such activity caused pain.
Results
From January 2002 to January 2004 193 patients were
treated for inguinal hernia with the PHS. In 30 patients
bilateral hernias were treated, and 39 (20%) were recurrent
hernias. Six patients died during follow-up because of car-
diovascular causes, more than 30 days after surgery.
All patients visited the outpatient clinic or were visited
at their private address for follow-up more than 24 months
postoperation (100% follow-up).
Patient and hernia characteristics are listed in
Tables 1 and 2.
The mean duration of the operation was 34 (15–90) min.
General anaesthesia was provided to 120 patients and 67
received regional anaesthesia. In 51 out of 187 patients
(27%) a surgical resident performed the procedure.
During the period of implementation of this technique in
our hospital the medium-size PHS was used initially but the
large-size PHS gradually became the standard device. A
total of 63 medium-size and 154 large-size PHS meshes
were used.
Table 1 Patient characteristics
Total (n = 187) Primary (n = 148) Recurrent (n = 39)
Mean age (years) 62 (28–92) 63 (28–84)
Sex ratio (M:F) 138:10 37:2
Table 2 Hernia characteristics
Total (n = 217) Primary (n = 178) Recurrent (n = 39)
Right sided 75 14








Operation time (min) 28 (15–80) 38 (20–90)123
Hernia (2007) 11:303–306 305After a median follow-up of 33 (range 24–50) months,
three recurrences (1.6%) were diagnosed in the primary
inguinal hernia repair group and one (2.6%) in the recurrent
hernia group.
Short-term complications included two instances of iat-
rogenic damage to the spermatic cord (0.9%). In three cases
re-exploration for haematoma was necessary (1.4%) and
wound infection occurred in three patients (1.4%). All
infections were superWcial and no mesh removal was neces-
sary.
One patient had testicular atrophy after PHS repair of his
third non-mesh recurrence. According to our questionnaire
seven patients (3.2%) experienced discomfort from hypaes-
thesia but none of the patients was aware of foreign body
sensations. Our meticulous physical examination, however,
revealed symptoms of hypaesthesia in 19 patients (8.8%).
Persistent pain (VAS > 40) was found in 3.2% of all cases.
In six cases the pain was located medially, at the pubic
bone. No relationship between pain and hypaesthesia was
found. The mean VAS pain score after 24 months was 13
(0–80).
The SF 36-item questionnaire revealed no statistically
signiWcant diVerence from scores for typical Dutch inhabit-
ants [18]; this questionnaire was also scored after 24
months. (Table 3)
Discussion
In this retrospective study results from treatment of ingui-
nal hernia with the PHS in a regional training hospital were
analysed. All 187 patients visited the outpatient clinic or
were visited at their private address for a physical examina-
tion to accomplish 100% follow-up. Recurrence of 1.6%
for primary hernia and 2.6% for recurrent hernia after PHS
repair is at least comparable with results for other open
tension-free techniques, which have been reported to be as
low as 0.5% in specialized centres [19] and to vary from 1.0
to 4.9% in the hands of general surgeons using the Lichten-
stein method [3, 20, 21]. Recurrence and complications
after use of the Lichtenstein procedure in training hospitals
have been shown to be slightly worse than in non-training
hospitals, although the diVerence is not statistically signiW-
cant [21, 22].
Earlier reports on the PHS technique from specialized
hernia clinics and surgeons dedicated to hernia surgery
showed recurrence was even lower (<0.1%) [11, 12]. When
the recurrences in our study were analysed in more detail it
was noted that all patients who developed a recurrence
were actually operated on by residents in their Wrst or sec-
ond postgraduate year, supervised by a surgeon. Recur-
rences occurred for three primary hernias (two type IIIa and
one type IIIb) and one recurrent hernia (type IV). The
period investigated also included the period of implementa-
tion of the PHS device in our hospital, so both the diVerent
levels of expertise and the learning curve might contribute
to this diVerence.
It was, moreover, remarkable to see that all recurrences
occurred after use of the medium-size PHS. This might
suggest this size was insuYcient to cover the entire MPO in
an adult male [12]. Because the underlay patch for PHS-
medium is 7 cm in diameter and the mean MPO surface has
previously been found to be 6–8 cm, might this be an expla-
nation [9, 23]. This cannot be proven by our results,
because of the small number of patients and the fact that the
choice of medium or large-size PHS was strictly random.
The large PHS device, with the 10-cm underlay, is large
enough to provide suYcient coverage of the entire MPO,
however.
In none of the recurrences was a herniotomy performed
at surgery. In all four cases the hernial sac was repositioned
(inverted), theoretically facilitating recurrent herniation.
According to the literature, overall occurrence of persis-
tent pain varies between 1 and 37% [24–26] which is com-
parable with this series. A possible explanation of the
medially located pain might be the manner in which the
mesh was Wxed. According to records of the operations, all
patients with persisting pain had been operated on during
the period of implementation of the PHS in our hospital and
the mesh had been Wxed with a Prolene suture. After we
had switched to Vicryl no further patients reported persis-
tent pain in this series.
Hypaesthesia was diagnosed in 8.8% (19) of all patients,
which is rather high according to the literature (2–4%) [24,
25]. This Wgure was established after subjecting the patients
to a meticulous neurological examination, however.
Patients were aware of sensory loss in 3.2% of cases only.
In conclusion, PHS hernia repair has been shown to be
an appropriate technique for both primary and recurrent
Table 3 Quality of life assessed by use of a short-form (SF) 36-item
questionnaire >24 months after PHS hernia repair, and for typical
Dutch inhabitants [18]
GH, general health; BP, bodily pain; VT, vitality; MH, mental health;
RE, role emotional; RP, role physical; SF, social functioning; PF,
physical functioning
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with diVerent levels of expertise. Occurrence of complica-
tions is acceptable and the patients’ quality of life is not
impaired after inguinal hernia repair with the PHS.
In our opinion the medium-size PHS has only a small
range of safe use in adult males. Fixing of the PHS device
with non-resorbable sutures should also be avoided.
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